Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.026; wR factor = 0.068; data-to-parameter ratio = 20.6.
The title compound, C 11 H 21 Cl 3 N 2 O 4 S, was produced as part of a development programme of a new synthetic route to chloroethylnitrososulfamides (CENS) with three chloroethyl moieties. These compounds possess structural features that confer potential biological activity and act as alkylating agents. The packing is governed by four weak C-HÁ Á ÁO interactions, forming an infinite three-dimensional network.
Related literature
For the potential biological activity, pharmaceutical utility and cytotoxic activity of chloroethylnitrososulfamides, see: Abdaoui et al. (1996 Abdaoui et al. ( , 2000 ; Dokhane et al. (2002) ; Galešić et al. (1987) ; Gnewuch & Sosnovsky (1997) ; Ishiguro et al. (2006) ; Jonnalagadda et al. (2007) ; Passagne et al. (2003) ; Seridi et al. (2006) ; Skinner & Scharts (1972) ; Voutsinas et al. (1993) ; Winum et al. (2003) . For the synthetic procedure, see: Mitsunobu (1981 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999 tert- (Galešić et al., 1987) . They are cytotoxic (Ishiguro et al., 2006) , mutagenic (Voutsinas et al., 1993) , and immuno-suppressive (Skinner & Scharts, 1972) .
Many of them include Mechlorethamine, Chlorambucil, Melphalan,Cyclophosmamide, Ifosfamide, are used for the treatment of wide variety of cancers (Jonnalagadda et al., 2007) . Among others, N-(2-chloroethyl) nitrososulfamides (CENS) are promising antitumoral agents which have been developed as new family of alkylating agents structurally related to 2-chloroethylnitrosoureas (CENU) (Abdaoui et al., 1996) . A certain number of these derivatives exhibited interesting cytotoxic activity and among them, some prouved to be considerably more potent than the parent nitrosourea (Abdaoui et al., 2000; Gnewuch & Sosnovsky, 1997; Passagne et al., 2003; Seridi et al., 2006; Winum et al., 2003) .
In order to extend our knowledge about such sulfamides derivatives with three N-(2-chloroethyl) moieties the crystal structure of the title compound is presented.
In all essential details, the molecular geometry in terms of bond distances and angles is in good agreement with related structure (Dokhane et al. 2002) . In the molecular geometry ( Fig.1) , the sulfamide moiety N1-S-N2 exhibit an asymmetry of S-N bond distance, with values of 1.688 (1) and 1.615 (1) Å respectively. The molecules are linked by four C-H···O intermolecular interactions involving sulfonamide (oxygen atoms O1 and O2) and carbonyl (oxygen atom O3) functions (table 1) . Thus, these interactions lead to an infinite three-dimensional network.
Experimental
The synthetic pathway used for the preparation of the title compound is outlined in Fig. 2 . First the formation of tert-butylN-(2-chloroethyl)sulfamoylcarbamate which is performed in dried dichloromethane with successive addition of tBuOH, and Chloroethylamine/TEA into CSI. After purification, the carbamate was recovered at (yield 80%). The second step is carried out according to the Mitsunobu procedure (Mitsunobu, 1981) in anhydrous THF as a solvent. The mixture of DEAD (diethyl azodicarboxylate) and tert-butylN-(2-chloroethyl)sulfamoylcarbamate is added to a solution of excess of chloroethanol and PPh3. The product was recrystallized in pure ethanol.
Refinement
H atoms bonded to C atoms were positioned geometrically and refined isotropically using a riding model (including free rotation about the ethanol C-C bond), with C-H = 0.97 Å (methylene) or 0.96Å (methyl) and with U iso (H) = 1.2 (1.5 for methyl groups) times U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . (Farrugia, 1997) The molecule of the title compound in the crystal. Ellipsoids correspond to 50% probability levels and H atoms are shown as small spheres of arbitrary radii. Fig. 2 . Synthesis of the title compound.
tert-Butyl N-[N,N-bis(2-chloroethyl)sulfamoyl]-N-(2-chloroethyl)carbamate
Crystal data Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
